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My invention relates to a method of protecting 
electrical apparatus, such as transformers, 
Switches, motors, generators, and the like. It is 
an object of my invention to provide means for 
interrupting the supply of electrical energy to 

... the apparatus to be protected, either by warning 
the attendant or by actuating automatic cut 
Outs or the like, whenever such products of de 
composition are developed. To this end I cause 
the gaseous or other foreign matter to influence 
the passage of heat rays from a source of heat 
in such manner that the physical condition of a 
heat absorber is altered upon the interference of 
Such foreign matter and Suitable means for pro 
tecting the apparatus is rendered active by such 
alteration. 

In other words, my invention comprises utiliz 
ing the difference in the capacity of impure air 
or other gas for absorbing or deviating heat rays, 

20 as compared with pure air or gas, causing the 
air or gas to paSS between a Source of heat rays 
and a device sensitive to heat and normally acted 
upon or, on the contrary, protected against the 
action of the heat rays emitted by said Source. 
Obviously, if impurities are mixed to the air or 
gas fiowing across the path between the heat re 
sponsive device and the source of heat, the varia 
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tion of heat absorbing or deflecting capacity of 
Such air or gas will influence the said heat re 
sponsive device and this may be utilized to operate 
an indicator of some suitable kind as a measur 
ing instrument, a protective device, a circuit con 
taining such protective device, or some other 
means for SOme useful purposes. 
In the drawing affixed to this specification and 

forming part thereof Several arrangements emi 
bodying my invention are illustrated diagram 
matically by way of example. 

In the drawing: 
Fig. 1 is a longitudinal axial section of the 

simplest form with a heat responsive device in 
serted in a protective circuit. m 

Fig. a shows a detail of the trip relay circuit 
shown in Fig. 1. - 

Fig. 2 is a similar view of a second form em 
bodying a Wheatstone bridge connection, and 

Fig. 3 discloses in a like manner an arrange 
ment operating on the differential principle. 

Referring first to Fig. 1, a is a source of heat, 
which may for instance be formed of an electri 
cally heated silit rod, a resistance wire, an in 
candescent lamp, a Bunsen burner or the like. 
b is the heat responsive device whose physical 
characteristic is influenced by variations in the 
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irradiation with heat rays, for instance the 

length or thickness of the device being changed 
in consequence of such variations. In Fig. the 
device is shown as being formed as an electrical 
resistance, a thermo couple or the like. A re 
flector c placed to the rear of the source of heat 
serves for concentrating the heat rays, but a col 
lector lens may be employed in its stead. Ber 
tween the source of heat and the heat responsive 
device is arranged a guide tube for the air or other 
gas to be observed, which is either introduced at 85 
one end and escapes at the other end, or the 
ends of the tube may be closed by plates, such 
as g and g', permeable to heat rays, and in that 
gas branch tubes such as e and f may be pro 
vided for the gas introduction and exhaust. 
These tubes are here shown to be traversed by 

part of the current of cooling air passing through 
the dynamo r. A cut-out switch S controlling 
the operation of the dynamo is operatively con 
nected with a solenoid it inserted in the circuit of 5 
the heat responsive device which includes & 
source of current m. 
When in the generator to be protected, vapors 

or gaseous products are formed in consequence 
of abnormal conditions of operation, they will 80 
be carried along by the cooling air and part of 
the mixture of cooling air and gases or vapors 
will enter the branch tube e and pass through 
the tube d in the direction of the arrow, so that 
the heat rays emitted from a now pass through 85 
the mixture of air and gas filling the tube before 
meeting the heat responsive device. The gases 
or vapors admixed to the air in the tube d hav 
ing a greater or smaller heat absorbing capacity 
than the air or gas normally filling the tube, a 
smaller or greater quantity of heat will be trans 
mitted to the heat responsive device b and the 
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physical characteristic of this device will be 
changed accordingly. 

If a thermo-couple is provided at b, its elec 
tromotive force will be changed and this change 
will cause the contact i of a contact device h to 
be closed, whereby the circuit of the solenoids 
is closed and the solenoid is operated to open 
the switch and cut out the dynamo. 

instead of the Switch an acoustic or optical 
signal, an alarm or the like may be provided. 

If the thermo-couple is replaced by an electri 
cal resistance, any change in heat radiation will 
be accompanied by a change in temperature of 
the resistance, whereby the resistance value and 
the current passing through the resistance will 
be changed accordingly. 
Another means for paralyzing the influence of 

the changes of temperature of the ambient air is 
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illustrated in Fig. 2, where two resistances are 
arranged in bridge connection, only one of them 
being influenced by the heat rays. Here the 
heat responsive device consists of two equal re 
sistances b and k, connected with two resistances 
l, l' of equal value to form a Wheatstone bridge 
supplied with current from a source m. A con 
tact device n is shunted in the bridge, through 
which no current flows whatever the room tem 
perature might be or the voltage of the source 
of current, until abnormal gases, vapours or 
fumes enter the path of the heat rays in tube d, 
which will at once disturb the equilibrium of 
the bridge connection by changing the resistance 
in b. 
In the arrangement shown in Fig. 3 the va 

riations of intensity of the source of heat are 
eliminated since the source emitting heat rays 
not Only passes across tube d to affect the re 
sistance b, but also across a second tube o onto 
resistance k, the second tube o being, however, 
closed so that no abnormal gases, vapours or 
fumes can enter. Obviously as long as no such 
matter enters tube d, the equilibrium in the 
bridge connection will not be disturbed, even if 
the intensity of the source of heat should vary. 
and the instrument n will operate only if tube d 
is traversed by abnormal gases, vapours or fumes. 

In all these and other arrangements the in 
tensity of reaction will depend on the length of 
tube d. If the heat rays cannot be conducted 
in a straight pass, they may be deflected by 
means of mirrors or prisms. 
The resistances l and l’ may be equal to b and 

k and, if desired, may also be exposed to the 
action of the heat rays. - 

In certain cases either the tube d or O or both 
might also be dispensed with, the air or gas in 
pure state or laden with abnormal gases, vapours 
Or fumes traveling freely across the gap sepa 
rating the source of heat from the heat respon 
sive device. 

I wish it to be understood that i do not desire 
to be limited to the exact details of construction 
shown and described for obvious modifications 
will Occur to a person skilled in the art. 

I claim: 
1. In combination with an electrical translat 

ing device, means supplying cooling gases to said 
device and means withdrawing the same after 
they have passed through said device, a source 
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of heat radiation, heat detecting means posi 
tioned in the path of heat radiation, means for 
withdrawing some of the cooling gases after they 
have passed through the device and passing 
them through said path between the heat radi 
ation means and the heat detecting means, and 
electric switching means operated by said de 
tecting means by the variation of the heat de 
tected for ceasing the operation of said electrical 
translating device. . . . 

2. In combination with an electrical translat 
ing device, means supplying cooling gases to said 
device. and means withdrawing the same after 
they have passed through said device, a source 
of heat radiation, heat detecting means posi 
tioned in the path of the heat radiation, means 
for withdrawing some of the cooling gases after 
they have passed through the device and pass 
ing them through said path between the heat 
radiation means and the heat detecting means, 
electrical relay means operated directly by said 
detecting means, and means operated by said 
relay for ceasing the operation of said electrical 
translating device. 

3. In combination with an electrical translat 
ing device, means supplying cooling gases to said 
device and means withdrawing the same after 
they have passed through said device, a Source 
of heat radiation, heat detecting means posi 
tioned in the path of the heat radiation, means 
for withdrawing some of the cooling gases after 
they have passed through the device and pass 
ing them through said path between the heat 
radiation means and the heat detecting means, 
and means operated by said detecting means for 
ceasing the operation of said electrical translat 
ing device. 

4. In combination with an electrical translat 
ing device, means supplying cooling gases to Said 
device and means withdrawing the same after 
they have passed through said device, a Source 
of heat radiation, heat detecting means posi 
tioned in the path of the heat radiation, means 
for withdrawing some of the cooling gases after 
they have passed through the device and paSS 
ing them through said path between the heat 
radiation means and the heat detecting means, 
protective means and means operated by the 
heat detecting means for operating said protec 
tive means. 
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